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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the liquid crystal display device which prevents a 
disclination line from being formed on a pixel electrode owing to a rubbing process, a lateral electric 
field, or other factors and is free of a decrease in luminance or response. 

SOLUTION: This liquid crystal display device is constituted by providing light-transmissive counter 
electrodes for applying a voltage to a liquid crystal layer on an insulating a substrate, applying no 
alignment layer treatment for an alignment layer formed thereupon to liquid crystal, and providing a 
buried electrode 33 which gives a potential gradient having no dependency on the voltage value of an image signal 
written to a pixel electrode to the liquid crystal layer on the pixel electrode to give the potential gradient to the 
liquid crystal. : '"' ; L... , ; 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal layer to which at least one side has a dielectric constant anisotropy and a 
refractive-index anisotropy between two insulating substrates in which light transmission nature carries 
out phase opposite, and this insulating substrate is pinched. At least one side of said insulating 
substrate A matrix-like pixel electrode, While providing the counterelectrode of the light transmission 
nature which impresses an electrical potential difference at said liquid crystal layer on another [ an 
electrical-potential-difference impression means to impress the alternating voltage according to a 
picture signal to said liquid crystal layer, and ] another [ this insulating and / which counter / insulating ] 
The orientation film formed on it is the liquid crystal display with which orientation processing to liquid 
crystal is not performed. The liquid crystal display characterized by being constituted so that the 
electrode which gives the potential inclination which does not depend on the electrical-potential- 
difference value of the picture signal written in said pixel electrode to the liquid crystal layer on said 
pixel electrode may be prepared and a potential inclination may be given. 

[Claim 2] The liquid crystal display according to claim 1 constituted so that the direction of the potential 
inclination of the liquid crystal on said pixel electrode may serve as combination with the same direction 
or hard flow in all the pixels in a liquid crystal display. 

[Claim 3] The liquid crystal layer to which at least one side has a dielectric constant anisotropy and a 
refractive-index anisotropy between two insulating substrates in which light transmission nature carries 
out phase opposite, and this insulating substrate is pinched. At least one side of said insulating 
substrate A matrix-like pixel electrode, While providing the counterelectrode of the light transmission 
nature which impresses an electrical potential difference at said liquid crystal layer on another [ an 
electrical-potential-difference impression means to impress the alternating voltage according to a 
picture signal to said liquid crystal layer, and ] another [ this insulating and / which counter / insulating ] 
By the orientation film formed on it being the liquid crystal display with which orientation processing to 
liquid crystal is not performed, having the implanted electrode electrically insulated with the pixel 
electrode by the lower part between each pixel of said pixel electrode, and giving a predetermined 
electrical potential difference to this implanted electrode The liquid crystal display characterized by 
being constituted so that the potential inclination which does not depend on the electrical-potential- 
difference value of the picture signal written in the pixel electrode may be given to the liquid crystal 
layer on a pixel electrode. 

[Claim 4] The constituted liquid crystal display according to claim 3 which will give the potential 
inclination which does not depend on the electrical-potential-difference value of the picture signal 
written in the pixel electrode by giving at least two sorts of different electrical potential differences to 
each implanted electrode formed in the lower part between each pixel of said pixel electrode to the 
liquid crystal on a pixel electrode. 

[Claim 5] The liquid crystal display according to claim 4 which is below the minimum value of the 
electrical potential difference which the 2nd electrical potential difference impresses to a pixel electrode 
above the maximum of the electrical potential difference which the 1st electrical potential difference 
impresses to a pixel electrode among at least two sorts given to said each implanted electrode of 
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^different electrical potential differences. 

[Claim 6] Said 1st [ the ] given to said each implanted electrode and the liquid crystal display according 
to claim 5 with which the 2nd electrical potential difference is equipped with the electrical-potential- 
difference impression means made to impress by turns with a predetermined period. 
[Claim 7] Said 1st [ the ] which a matrix-like pixel electrode and an electrical-potential-difference 
impression means to impress the alternating voltage according to a picture signal to a liquid crystal layer 
possess a scan electrode and a signal electrode, and said each implanted electrode is formed in the 
shape of a stripe, and gives this implanted electrode, and the liquid crystal display according to claim 6 
with which the change timing of the 2nd electrical potential difference is equipped with the means made 
to synchronize or precede with the scan timing of said scan electrode. 

[Claim 8] A liquid crystal display [ equipped with a means to make the middle electrical potential 
difference of the maximum of the electrical potential difference impressed to the middle electrical 
potential difference or middle pixel electrode of said the 1st and 2nd electrical potential difference, and 
the minimum value, or which electrical potential difference of an electrical potential difference equal to a 
counterelectrode impress to the implanted electrode with which the 1st or 2nd electrical potential 
difference is not impressed among said implanted electrodes ] according to claim 5. 
[Claim 9] The liquid crystal display according to claim 5 which equips adjoining one pixel inter-electrode 
pixel inter-electrode with said 1st electrical potential difference and a means to impress said 2nd 
electrical potential difference another pixel inter-electrode. 

[Claim 10] inside four pixel inter-electrode [ surrounding one pixel electrode ] (a, b, c, d), and one pixel 
inter-electrode — two pixel inter-electrode liquid crystal displays of the others which adjoin (a) 
according to claim 9 constituted so that it may become the same electrical potential difference on the 
other hand (b or c). 

[Claim 1 1] The liquid crystal display according to claim 3 to 10 which matrix-like a pixel electrode and 
said implanted electrode are light transmission nature, and is the transparency mold which penetrates 
and displays incident light. 

[Claim 12] The liquid crystal display according to claim 3 to 10 which a matrix-like pixel electrode is light 
reflex nature, and said implanted electrode is optical protection-fromHight nature or light reflex nature, 
and is the reflective mold which reflects and displays incident light. 

[Claim 13] The liquid crystal display according to claim 1 to 12 in which said liquid crystal is the negative 
liquid crystal with which the direction of a dielectric constant anisotropy and a refractive-index 
anisotropy constitutes an abbreviation right angle, and this liquid crystal molecule is, carrying out 
perpendicular orientation to the substrate side mostly at the time of no electrical-potential-difference 
impressing. 

[Claim 14] The liquid crystal layer in which at least one side has a dielectric constant anisotropy and a 
refractive-index anisotropy between two insulating substrates in which light transmission nature carries 
out phase opposite, and this insulating substrate is pinched. At least one side of said insulating 
substrate A matrix-like pixel electrode, An electrical-potential-difference impression means to impress 
the alternating voltage according to a picture signal to said liquid crystal layer, In the lower part between 
each pixel electrode of the liquid crystal display which comes to provide the counterelectrode of the 
light transmission nature which impresses an electrical potential difference-on another [ this and / which 
counter ] insulating substrate at said liquid crystal layer The inside of at least two sorts which prepare 
the implanted electrode electrically insulated with this pixel electrode, and are given to this implanted 
electrode of different electrical potential differences, The drive approach of a liquid crystal display that 
the 2nd electrical potential difference is characterized by impressing by turns the electrical potential 
difference below the electrical potential difference impressed to a pixel electrode to said implanted 
electrode with a predetermined period more than the electrical potential difference that the 1st 
electrical potential difference impresses to a pixel electrode. 

[Claim 15] They are a synchronization or the drive approach of a liquid crystal display according to claim 
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14 performed by making it precede to the timing changed to said 1st [ the ] which electrical-potential- 
* difference impression means to impress the alternating voltage according to a picture signal to said 
liquid crystal layer are a scan electrode and a signal electrode, and said implanted electrode is formed in 
the shape of a stripe, and impresses the scan timing of said scan electrode to said implanted electrode, 
and the 2nd electrical potential difference. 

[Claim 16] The drive approach of a liquid crystal display according to claim 14 or 15 of impressing any of 
said 1st and 2nd middle electrical potential difference, the middle electrical potential difference of the 
maximum of the electrical potential difference impressed to said pixel electrode, and the minimum value, 
or an electrical potential difference equal to a counterelectrode they being to the remaining implanted 
electrodes which are not impressing the 1st and 2nd electrical potential differences among said 
implanted electrodes. 

[Claim 17] The liquid crystal layer in which at least one side has a dielectric constant anisotropy and a 
refractive-index anisotropy between two insulating substrates in which light transmission nature carries 
out phase opposite, and this insulating substrate is pinched. At least one side of said insulating 
substrate A matrix-like pixel electrode, While providing the counterelectrode of the light transmission 
nature which impresses an electrical potential difference at said liquid crystal layer on another [ an 
electrical-potential-difference impression means to impress the alternating voltage according to a 
picture signal to said liquid crystal layer, and ] another [ this insulating and / which counter / insulating ] 
As opposed to the line writing direction in a frame write-in [ same ]. and the any 1 direction of the 
direction of a train By making it reverse a polarity for every predetermined pixel, preparing the implanted 
electrode electrically insulated with this pixel electrode by the said pixel inter-electrode lower part, and 
giving a predetermined electrical potential difference to this implanted electrode The drive approach of 
the liquid crystal display characterized by making it the direction of this potential inclination and the 
direction of the polarity reversals of a write-in polarity of the pixel in said frame write-in [ same ] 
intersect perpendicularly while giving the potential inclination which does not depend on the electrical- 
potential-difference value of the picture signal written in the pixel electrode to the liquid crystal on said 
pixel electrode. 

[Claim 18] The light source, the lens which changes the outgoing radiation light from the light source 
into parallel light, and the polarization beam splitter which reflects one side of polarization and 
penetrates another side, A color separation composition means to divide parallel light into red, green, 
and the blue three primary colors, and to compound, and three, reflective mold liquid crystal displays 
which control a reflection factor according to a picture signal by making each of said three-primary- 
colors light into incident light, and are reflected, In the liquid crystal projector which has a projection 
means to project to a screen the image which compounded the reflected light reflected by this liquid 
crystal display with said color separation composition means Two insulating substrates in which light 
transmission nature carries out [ said liquid crystal display / at least one side ] phase opposite, The 
liquid crystal layer which has a dielectric constant anisotropy and a refractive-index anisotropy is 
pinched between these insulating substrates. At least one side of said insulating substrate. A matrix-like 
pixel electrode, While providing the counterelectrode of the light transmission nature which impresses an 
electrical potential difference at said liquid crystal layer on another [ an electrical-potential-difference 
impression- means to impress the alternating voltage according to a picture signal to said liquid crystal 
layer, and ] another [ this insulating and / which counter / insulating] The orientation. film formed on it 
is the liquid crystal display with which orientation processing to liquid crystal is not performed. The liquid 
crystal projector characterized by being constituted so that the electrode which gives the potential 
inclination which does not depend on the electrical-potential-difference value of the picture signal 
written in said pixel electrode to the liquid crystal layer on said pixel electrode may be prepared and a 
potential inclination may be given. 

[Claim 19] The liquid crystal projector according to claim 18 constituted by the lower part between each 
pixel of the pixel electrode of said liquid crystal display so that the potential inclination which does not 
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depend on the electrical-potential-difference value of the picture signal written in the pixel electrode by 
having the implanted electrode electrically insulated with the pixel electrode, and giving a predetermined 
electrical potential difference to this implanted electrode may be given to the liquid crystal layer on a 
pixel electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the liquid crystal display excellent in high 
brightness and high-speed responsibility, and its drive approach with respect to a liquid crystal display 
and its drive approach. 
[0002] 

[Description of the Prior Art] The conventional technique of the liquid crystal display of a transparency 
mold is described by JP,06-31036,A among the liquid crystal displays made into the object of this 
invention. Here, drawing 9 -12 explain the projection mold liquid crystal display using the reflective mode 
liquid crystal display method which used the electric-field control birefringence effectiveness about the 
conventional technique to an example. 

[0003] The lens 2 from which the liquid crystal display of a projection mold changes the outgoing 
radiation light from the light source 1 and the light source 1 into parallel light as shown in drawing 9 , 
The polarization beam splitter 7 which realizes optical system of the clinch of a cross Nicol's prism by 
reflecting one polarization and penetrating polarization of another side, It became the three primary 
colors of red (R), green (G), and blue (B) from optical members, such as the dichroic prism 3 separated 
and compounded, and the color separation composition system of the parallel light is carried out to them. 
[0004] Reflective mode liquid crystal panel of three sheets 4-R and 4-G which control a reflection 
factor, corresponding to the picture signal of each color as incident light, and reflect a light in three 
primary colors separated by the above-mentioned color separation composition system, 4-B, and this 
reflected light are again compounded by the color separation composition system, and it is constituted 
by the projector lens 6 which carries out expansion projection on a screen 5. 

[0005] Although this example constitutes the incident light study system from the optical system of the 
clinch which made in agreement the incident light of reflective mode liquid crystal panel 4-R, 4-G, and 
4-B, and the optical axis of outgoing radiation light using a polarization beam splitter 7 The mirror other 
than such a configuration is used, an optical axis can be shifted, and there are optical system of 
******** w hich has arranged two polarizing plates of the relation of the cross Nicol's prism with which 
an incidence [ of a liquid crystal panel ] and outgoing radiation side and a transparency shaft cross at 
right angles mutually, an incident light study system using a dichroic mirror as a color separation 
composition system, etc. 

[0006] Drawing 10 is the type section Fig. of the reflective mode liquid crystal panel which accomplishes 
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the principal part of the liquid crystal display of a projection mold. 

[0007] A liquid crystal panel has the glass substrate 13 in which the transparent electrode 9 which 
consists of indium titanium oxide (it is called Following ITO) which has transparence and conductivity 
was formed on the front face, two or more reflectors 8 which consist of metals of a high reflection 
factor, such as aluminum which counters this, and silver, the transistor 12 of the MOS mold which 
supplies the alternating voltage according to a picture signal to each reflector 8, and the driver element 
15 which consists of wiring etc. 

[0008] Furthermore, on the reflector 8 on a driver element 15, and the transparent electrode 9 on the 
opposite substrate 13, orientation processing according [ orientation film such as polyimide system resin 
which controls the orientation of liquid crystal, ] to rubbing is performed by a spin coat and print 
processes after spreading and baking. 

[0009] Between the above-mentioned glass substrate 13 and each reflector 8, the seal for enclosing 
liquid crystal with the periphery of a substrate is applied and calcinated, and after distributing the spacer 
bead which maintains both electrode spacing uniformly with a variational method etc., liquid crystal 10 is 
enclosed. 

[0010] Drawing 1 0 explains the display action of the above-mentioned liquid crystal panel. While giving a 
reference potential to a transparent electrode 9 [ each pixel ] among two kinds of electrodes which 
constitute a pixel 11, by the retardation of liquid crystal changing and detecting this change by the 
polarization beam splitter 7 with the alternating voltage modulated by the transistor 12 according to the 
picture signal outputted to each reflector 8, the outgoing radiation quantity of light of each pixel after 
detection changes, and an image can be displayed. 

[0011] Next, a dielectric anisotropy explains the reflective mold liquid crystal display in perpendicular 
orientation mode using negative liquid crystal to an example. 

[0012] In the state of no electrical-potential-difference impressing, if the optical system of the cross 
Nicol's prism by the polarization beam splitter which is not illustrated is used as actuation of 
fundamental liquid crystal, the anisotropy of a refractive index will serve as min and a liquid crystal 
molecule will display black in order to turn to a substrate side perpendicularly. 

[0013] Moreover, the retardation of liquid crystal increases by electrical-potential-difference impression, 
and when product deltan-d of refractive-index anisotropy deltan and the liquid crystal gap d adjusts to 
lambda/2 by lambda/4 which is 1/4 of wavelength lambda, i.e., the optical path difference of a round trip, 
since outgoing radiation light can penetrate the polarization beam splitter of cross Nicol's prism optical 
system, white can be displayed.- 

[0014] Although this example explained the liquid crystal panel using the electricHleld control 
birefringence effectiveness to the example, this invention can use the target indicating equipment as a 
liquid crystal panel in reflective mode with a configuration with the almost same liquid crystal panel 
which used the liquid crystal panel and ferroelectric liquid crystal of the Twisted Nematic mold for the 
liquid crystal panel of the Twisted Nematic mold in reflective mode, the liquid crystal panel of a guest 
host moldi and the liquid crystal panel that used the ferroelectric liquid crystal by the transparent mode 
again. 

[0015] Moreover, in the perpendicular orientation mode using liquid crystal negative in a dielectric 
anisotropy, since the phase contrast of a full wave length region serves as zero mostly in. the state of 
no electrical-potential-difference impressing, a high contrast ratio is obtained, without using a phase 
plate. 

[0016] The TFT mold driver element which really formed others, a thin film transistor, a reflector, and a 
transparent electrode on the glass substrate can be used similarly. [ driver element / which formed the 
transistor of an MOS mold as a driver element on the silicon substrate explained by this example / MOS 
mold ] 

[0017] The equal circuit shown in drawing 1 1 explains the electrical operation of the conventional liquid 
crystal display. Electrically, while a liquid crystal panel 4 arranges the pixel 11 which operatesjas.a 
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capacity, the transistor 12 which writes an electrical potential difference in a pixel 11, and the retention 
volume 16 to which period maintenance of the written-in electrical potential difference is carried out to 
the following write-in actuation in the shape of an array The display matrix 19 which consists of picture 
signal scan wiring 17 which supplies a scan signal to each transistor, and signal wiring 18 which supplies 
the electrical potential difference according to a picture signal, It consists of a scan side drive circuit 20 
which supplies a desired electrical potential difference to the display matrix 19, a signal side drive circuit 
21, and a control circuit 22 which controls these drive circuits. 

[0018] The picture signal 24 containing the synchronizing signal inputted into the liquid crystal panel 4 
from the source 23 of an image creates the scan side drive circuit 20 required for the display action of a 
liquid crystal panel 4, each control signal 25 and 26 of the signal side drive circuit 21, and the picture 
signal 27 after the conversion changed into the voltage level required for a liquid crystal display by the 
control circuit 22, and inputs them into the scan side drive circuit 20 and the signal side drive circuit 21. 
[0019] It writes in the array-like pixel 11 by line sequential with these control signals 25 and 26 and a 
picture signal 27. 

[0020] The display action of one frame can be completed by the writing to all the pixels 12, and the 
alternating current drive of the electrical potential difference of the reversed polarity on the basis of the 
transparent electrode electrical potential difference 28 by the side of a front frame and opposite can be 
carried out by writing in each pixel with the following frame. 

[0021] Thus, by inverting for every frame and carrying out the alternating current drive of the liquid 
crystal, degradation of liquid crystal can be prevented and maintenance and dependability of display 
quality can be secured. 

[0022] The mimetic diagram of the drive approach of the conventional liquid crystal display is shown in 
drawing 12 . The drive approach is classified according to the electrical-potential-difference impressing 
method to the pixel 1 1 which consists of a matrix reflector of the above, and the transparent electrode 
and liquid crystal which counter. 

[0023] ** Write in equally all the electrical-potential-difference polarities of two or more pixels 11 in 
one frame, and display them. The frame reversal drive and the frame reversal drive of the ** above 
which reverse the polarity of writing for every frame at the base While arranging the electrical-potential- 
difference polarity of the writing of the pixel 11 of the any 1 direction of the dot reversal drive and ** 
line writing direction which combine making it always reversed, writing in the electrical-potential- 
difference polarity of the both directions of the row and column of the adjoining pixel 11, and displaying 
it, and the direction of a train About other directions, four kinds of drive approaches of train reversal 
drive and line reversal drive [ of the ** above-mentioned ** ] ** combined with a frame reversal drive 
are learned [ inverting, and writing in and displaying for every dot, and ]. 

[0024] The dot reversal drive approach of ** among the four above-mentioned kinds of drive 
approaches the flicker which considers the direct-current superposition by the difference of the write- 
in electrical potential difference by the polarity as a cause — the resolving power of human beings eyes, 
since it can equalize in the following pitches Since the poor orientation field of that generating of a 
flicker can be controlled and the liquid crystal called a disclination line is being fixed, the stable display 
without the fall of a speed of response resulting from the low-speed response characteristic of the 
liquid crystal near a disclination line is possible. 

[0025] On the other hand, since the equal electrical potential difference of like-pole nature is impressed 
between contiguity pixels at the time of a uniform luminance display, the frame reversal drive of ** is 
the drive approach by which horizontal electric field are not impressed at all between pixels. From this, 
by applying a frame reversal drive to the liquid crystal display in the reflective mode characterized by a 
numerical aperture being high as compared with a transparency mold liquid crystal display, generating of 
the disclination line by horizontal electric field can be prevented, and the display of a high contrast ratio 
and high brightness can be realized. 

[0026] Moreover, in the reflective mode liquid crystal display of a direct viewing type, since therejs no 
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rise of the black brightness by the disclination line between the pixels in a black display, and in a pixel 
electrode edge, there is no need of preparing the protection-from-light layer by the side of the opposite 
substrate which needs the big doubling margin on manufacture'of a vertical substrate in them, and the 
large improvement in a numerical aperture can be expected from them as compared with the structure 
which needs a protection-from-light layer. From this, high brightness-ization is realizable by using a 
frame reversal drive. 
[0027] 

[Problem(s) to be Solved by the Invention] However, a different polar electrical potential difference is 
always impressed to the pixel 11 by which a dot reversal drive adjoins the both directions of a matrix 
among the drive approaches of four kinds of above-mentioned conventional techniques.. 
[0028] For this reason, the low brightness section which the brightness fall by horizontal electric field 
always being impressed to that near between the pixels in a white display as shown in drawing 13 occurs, 
and is called the disclination line the direction 31 of orientation of the liquid crystal molecule by rubbing 
processing and whose direction of orientation by electric field do not correspond in 1 on the reflector 8 
near the pixel boundary section thru/or two sides in addition surely occurs. 

[0029] Since the disclination line 32 resulting from this rubbing does not depend on the display pattern 
of an image, it causes the fall of white display brightness further. In addition, in order to begin drawing 13 
and to make an understanding easy in other drawings, the liquid crystal molecule of black and a white 
display condition was displayed for the liquid crystal molecule of a black display condition in white. 
[0030] Moreover, if different potential (monochrome display) between the adjoining pixels is given as 
shown in drawing 14 (b) although the property in a uniform-luminance display is good as the frame 
reversal driving method is shown in drawing 1 4 (a), the horizontal electric field by the potential 
difference between pixels occur, and the same disclination line 32 as the time of a dot reversal drive will 
occur near a different pixel edge of the direction of this horizontal electric field/and the direction 31 of 
orientation by rubbing. 

[0031] Since this phenomenon does not happen at the time of all white displays, it does not result in the 
fall of white brightness/but in the time of migration of a black graphic form etc., when it changes from 
drawing 14 (b) to drawing 14 (a), the directioirof the horizontal electric field in the disclination line 
generating section changes, and the phenomenon in which the response of liquid crystal falls is seen; 
[0032] A line reversal drive and a train reversal drive are the middle drive approaches of a dot reversal 
drive and a frame reversal drive, and cannot solve completely the technical problem which both have. 
[0033] Although mitigating by making the orientation control aperturfe shown in JP,7-64089,A about the 
disclination line resulting from rubbing into the structure prepared in a counterelectrode side is indicated, 
it is anxious about causing the fall of brightness by the discontinuous potential inclination by the 
orientation control aperture, when the pixel size of a panel is especially contracted from a disclination 
line occurring in the center of this orientation control aperture and highly-minute-izing or a panel is 
miniaturized. 

[0034] The purpose of this invention prevents the disclination line on rubbing processing, horizontal 
electric field, or the pixel electrode generated according to other factors, and is to offer the liquid 
crystal display of high brightness without the fall of brightness. 

[0035] Other purposes of this invention are to offer a high brightness and high-definition liquid crystal 
display without the fall of the speed of response by the horizontal electric field between contiguity pixels 
in the frame reversal driving method in which a raise in brightness is still more possible as compared 
with a dot reversal drive, a line reversal drive, and a train reversal drive. 

[0036] Moreover, other purposes of this invention are to offer the liquid crystal projector which used the 

above-mentioned liquid crystal display. 

[0037] 

[Means for Solving the Problem] The summary of this invention which attains said purpose is as follows. 
[0038] The liquid crystal layer to which at least one side has a dielectric constant anisotropy and a 



-8- 



refractive-index anisotropy between two insulating substrates in which light transmission nature carries 
out phase opposite, and this insulating substrate is pinched. At least one side of said insulating 
substrate A matrix-like pixel electrode, While providing the counterelectrode of the light transmission 
nature which impresses an electrical potential difference at said liquid crystal layer on another [ an 
electrical-potential-difference impression means to impress the alternating voltage according to a 
picture signal to said liquid crystal layer, and ] another [ this insulating and / which counter / insulating ] 
The orientation film formed on it is the liquid crystal display with which orientation processing to liquid 
crystal is not performed. It is shown in the liquid crystal display characterized by being constituted so 
that the electrode which gives the potential inclination which does not depend on the electrical- 
potential-difference value of the picture signal written in said pixel electrode to the liquid crystal layer 
on said pixel electrode may be prepared and a potential inclination may be given. 

[0039] It is shown in the aforementioned liquid crystal display constituted so that the direction of the 
potential inclination of the liquid crystal on said pixel electrode may serve as combination with the same 
direction or hard flow in all the pixels in a liquid crystal display especially. 

[0040] The implanted electrode electrically insulated with the pixel electrode in the lower part between 
each pixel is arranged, two or more sorts of electrical potential differences from which an electrical 
potential difference differs are given to this implanted electrode, and, specifically, it has at least a means 
to impress the electrical potential difference below the minimum value of the electrical potential 
difference which the 1st electrical potential difference is more than the maximum of the electrical 
potential difference impressed to a pixel electrode, and the 2nd electrical potential difference impresses 
to a pixel electrode, among two or more sorts of these electrical potential differences. 
[0041] Furthermore, the lower part between each pixel is equipped with a means to impress the 1st and 
2nd electrical potential differences to the stripe-like implanted electrode which it comes to insulate 
electrically by turns with a predetermined period, and it constitutes so that the potential inclination 
which does not depend on the electrical-potential-difference value of the picture signal written in the 
pixel electrode may be given to the liquid crystal on a pixel electrode. 

[0042] Moreover, the place by which it is characterized [ of the drive approach of the liquid crystal 
display of this invention of attaining this purpose ] Above the maximum of the electrical potential 
difference which the 1st electrical potential difference impresses to a pixel electrode among two or 
more sorts which arrange two or more implanted electrodes electrically insulated with said pixel 
electrode in the lower part between each pixel, and are given to this implanted electrode of different 
electrical potential differences While the 2nd electrical potential difference carries out to below the 
minimum value of the electrical potential difference impressed to a pixel electrode, said 1st and 2nd 
electrical potential differences are impressed to each implanted electrode by turns with a predetermined 
period. It is in making the timing mutually changed to the 1st and 2nd electrical potential differences 
impressed to each implanted electrode synchronize or precede with the scan timing of a scan electrode. 
[0043] Moreover, the light source, the lens which changes the outgoing radiation light from the light 
source into parallel light, and the polarization beam splitter which reflects one side of polarization and 
penetrates another side, A color separation composition means to divide parallel light into red, green, 
and the blue three primary colors, and to compound, and three reflective mold liquid crystal displays 
which. control a reflection factor according to a picture signal by making each of said three-primary- 
colors light into incident light, and are reflected, It is in the liquid crystal projector using the 
aforementioned liquid crystal display in the liquid crystal projector which has a projection means to 
project to a screen the image which compounded the reflected light reflected by this liquid crystal 
display with said color separation composition means. 
[0044] 

[Embodiment of the Invention] The example of this invention is shown and drawing is concretely 
explained for it. In addition, although the following example explains to an example the reflective mold 
liquid crystal display which used electric-field control birefringence mode, it cannot be overemphasized 
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that it is applicable to all the liquid crystal displays using the display mode with which a protection- 
from-light layer is not provided at the liquid crystal display of the projection mold of reflective mode 
electrode structure or a direct viewing type, or inter-electrode or an electrode edge, but the disclination 
line of a horizontal electric-field method is recognized. 

[0045] [Example 1] The example which applied this invention to the reflective mold liquid crystal display 
by the reversal driving method the whole train at drawing 1 - drawing 4 , and drawing 1 7 is shown. 
[0046] As a liquid crystal ingredient, although the dielectric anisotropy could apply any ingredient of 
positive/negative, the contrast ratio was high and used the orientation film with which the dielectric 
anisotropy which can expect high definition carries out perpendicular orientation of this using negative 
liquid crystal. 

[0047] Moreover, since the reversal drive approach is used the whole train, between the pixels of a line 
writing direction, the disclination line by horizontal electric field always occurs, and white brightness falls 
as compared with the frame reversal driving method, but since do not depend a disclination line and it is 
fixed to an image, it does not result in the fall of the speed of response of a line writing direction as 
usual. Then, it explains centering on the direction of a train where the effectiveness of this example is 
acquired. 

[0048] It is in giving a non-according to picture signal to liquid crystal on reflector by arranging 
implanted electrode insulated as more electrically [ a lower layer / as a reflector ] than pixel inter- 
electrode reflector although it was the same as that of reflective mold liquid crystal display of projection 
mold [ of the former which shows a basic configuration to drawing 9 -11 ], and direct viewing type 
almost, and impressing two or more sorts of different electrical potential differences to this implanted 
electrode potential inclination, and carrying out orientation of the liquid crystal to stability by this 
potential inclination. 

[0049] Drawing 2 is the top view of the liquid crystal panel of this example. In straight polarity, it sets to 
high electrical-potential-difference +VBE and negative polarity rather than what kind of electrical 
potential difference impressed to a reflector 8 and a transparent electrode 9 (illustration abbreviation) 
while arranging an implanted electrode 33 in the shape of a stripe to the spacing of each reflector 8, and 
is a low electrical potential difference. - VBE is reversed to an implanted electrode 33, a polarity is 
reversed for every line, and it gives. 

[0050] Thereby, the electric-field distribution on a reflector 8 is controllable in the direction of a train. 
[0051] Hereafter, although the electric-field control on the pixel electrode by the implanted electrode 33 
is explained in full detail, since the source of an image to each reflector is the same as usual about the 
process in which an electrical potential difference is written in by a scan side drive circuit and the signal 
side control circuit, it omits. 

[0052] Drawing 1 displays the potential distribution under the partial type section Fig. of B-B of drawing 
2 , and electrical-potential-difference impression, and the direction of orientation of the liquid crystal at 
that time in piles. This explains an operation of the direction of a train of this example, and effectiveness. 
[0053] As shown in drawing 1 (a), while forming an implanted electrode 33 in the lower part of a reflector 
8, the electrical potential difference of reversed polarity is impressed to adjoining implanted electrode 
33\ and the potential inclination by the picture signal is given to the liquid crystal on a reflector 8. 
Furthermore, in order to set a potential inclination constant, the polarity of the electrical potential 
difference impressed to an implanted electrode 33 for every frame which the write-in polarity to a 
reflector 8 reverses is reversed. 

[0054] Since the potential inclination on a reflector 8 is fixed, the direction of orientation of liquid 
crystal does not change to the white display which impressed the high electrical potential difference 
from the black display which impressed the low electrical potential difference. Consequently, even if not 
only the period that shows the same image but image display shifts to the white display of drawing 1 (b) 
from monochrome mixture display of drawing 1 (a), a disclination line is not generated on a reflector. 
[0055] Moreover, there is also no possibility of causing the secondary poor display by having formed the 
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implanted electrode 33 on the reflector 8 in order that there might be nothing that generates the 
' ' electric-field concentration sections, such as other electrodes. 

[0056] In a white display, although a disclination line occurs between reflectors (on an implanted 
electrode 33), as a description of a reflective mold display, the reflection factor in a white display is low 
between that between reflectors can be made very small, and a reflector, therefore there is almost no 
effect in display brightness. 

[0057] Moreover, in order not to make inter-electrode [ of a line writing direction ] generate 
unnecessary horizontal electric field, it is desirable to maintain at the middle point of a signal level, or 
the potential and this potential of an opposite substrate (transparent electrode 9) the protection-from- 
light layer which is not illustrated and conductor of the lower layer of an implanted electrode. Although it 
is possible that the effect of the above-mentioned electrode prepared in the lower layer of an implanted 
electrode 33 on the occasion of the display of uniform luminance reaches also on a pixel electrode 
especially, the effect is completely removable by considering as the above potentials. 
[0058] The display property the case where the line reversal drive approach is combined with drawing 3 
at the configuration of this example, and at the time of combining the dot reversal drive approach with 
the conventional configuration is compared and shown. 

[0059] this example — if it is, in the direction of a train, generating of a disclination line on the reflector 
8 which brings about the fall of brightness notably in a white display especially can be lost, and can raise 
white brightness (reflection factor) sharply rather than the conventional thing. 

[0060] The equal circuit of the liquid crystal display of this example is shown in drawing 4 . Although the 
basic configuration is the same as that of the conventional liquid crystal display, the point of having 
newly formed the implanted electrode drive circuit 34 which generates an implanted electrode 33 and a 
predetermined electrical potential difference, and having formed the implanted electrode drive circuit 34 
for giving a uniform potential inclination on a reflector is the description. 

[0061] The implanted electrode drive circuit 34 realizes desired potential distribution by giving a low 
electrical potential difference to an implanted electrode 33 in a high electrical potential difference and 
negative polarity in straight polarity rather than what kind of electrical potential difference impressed to 
a reflector 8 and a transparent electrode 9. 

[0062] If +VBE which is the electrical potential difference of straight polarity and negative polarity, and - 
VBE are given as fixed potential as concrete circuitry of the embedding electrode drive circuit 34 as 
shown in drawing 1 , the direction of a potential inclination whenever it reverses the write-in electrical- 
potential-difference polarity to a pixel for every frame will change: For this reason, since the, liquid 
crystal molecule on a pixel electrode is leaned in the different direction for every frame, it becomes an 
unstable display. 

[0063] In order to prevent this, it was coped with by preceding with the image writing by the scan side 
drive circuit 20, and forming the implanted electrode drive circuit 34 which reverses the polarity of the 
embedding electrode 33. As circuitry of the implanted electrode drive circuit 34, it consists of the Rhine 
selection sections, such as a shift register and a selector, the selected electrical-potential-difference 
switch section which embeds and gives a desired electrical potential difference to an electrode. 
[0064] Drawing 17 is the timing chart of the output of the implanted electrode drive circuit 34 and the 
scan side drive circuit 20. The effect of the polarity reversals of the output of the implanted electrode 
drive circuit 34 can be prevented by making the timing of the polarity reversals of the output of the 
implanted electrode drive circuit 34 precede rather than the scan signal VGn of the scan side drive 
circuit 20. 

[0065] According to this example, the potential inclination by the picture signal is given to the liquid 
crystal 10 on a reflector 8 by arranging the implanted electrode 33 electrically insulated with the 
reflector from the pixel inter-electrode reflector 8 in the lower layer, and impressing two or more sorts 
of different electrical potential differences to this implanted electrode 33. By this potential inclination, 
the brightness in a white display without improvement in ****** which carries out orientation of the 
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liquid crystal to stability, and formation of the disclination line on a reflector can be improved sharply. 
[0066] [Example 2] The example which applied this invention to the reflective mold liquid crystal display 
by the frame reversal driving method at drawing 5 - drawing 8 is shown. In addition, a liquid crystal 
ingredient, the orientation film, etc. used the same thing as an example 1. 

[0067] Although the basic configuration is almost equivalent to an example 1, while forming a screening 
electrode 35 between a reflector 8 and an implanted electrode 33, the potential of this screening 
electrode 35 is set up equally to the potential of a transparent electrode 9. And the through hole 36 was 
established in the lattice point section of each tooth space between pixels, and it constituted so that 
the potential of an implanted electrode 33 could be impressed to liquid crystal through this through hole 
36. 

[0068] As shown in drawing 5 , while arranging a through hole 36 alternately, the potential inclination of a 
direction can be given to the liquid crystal on a reflector 8 45 degrees by making the through hole 36 on 
the vertical angle of a pixel into reversed polarity. 

[0069] Drawing 6 is the type section Fig. of the A-A section of drawing 5 , and displays the potential 
distribution under electrical-potential-difference impression, and the direction of orientation of the liquid 
crystal at that time in piles. 

[0070] About the behavior of a liquid crystal molecule, if an example 1 and an include angle remove that 
it is not the direction of a train but the direction of 45 degrees, since it is almost the same, it will omit, 
but since a potential inclination can be formed in a direction 45 degrees in the frame reversal drive 
approach, a disclination line is not formed on a reflector. 

[0071] Furthermore, even if an image changes like drawing 6 (a) to drawing 6 (b), the direction of 
orientation does not change and there is no fall of a speed of response also in a frame reversal drive. 
Moreover, as for the polarization shaft of the polarization beam splitter which is not illustrated, it is 
desirable that it is perpendicular to miniaturizing optical system in a horizontal, and the orientation shaft 
in that case needs making it incline 45 degrees from a horizontal or a perpendicular. The configuration of 
this example is suitable in such a case. 

[0072] The graph which compared with drawing 7 the display property the case where the line reversal 
drive approach is combined with the configuration of this example, and at the time of combining the dot 
reversal drive approach with the conventional configuration is shown. 

[0073] this example — if it is, since generating of the disclination line on the reflector which brings 
about the fall of brightness notably in a white display especially is lost in the both directions of a row 
and column, white brightness can be further improved sharply rather than the case of an. example 1. 
[0074] The equal circuit of the liquid crystal display of this example is shown in drawing 8 . Although the 
basic configuration is the same as that of the liquid crystal display of an example 1, it is the description 
to newly have formed the screening electrode 35 and the screening-electrode electrical potential 
difference 38 in the thing of an example 1. 

[0075] The above-mentioned screening-electrode electrical potential difference 38 impressed the 
electrical potential difference of the transparent electrode 9 by the side of little opposite of effect most 
to the liquid crystal on a reflector 8. Since it was made to drive completely like an example 1 except this, 
those explanation is omitted. 

[0076] According to this example, it becomes possible from the pixel inter-electrode reflector 8 to give 
the potential inclination of the direction of 45 degrees by the picture signal at the liquid crystal on a 
reflector 8 by having arranged the implanted electrode 33 electrically insulated with the reflector 8 in 
the lower layer, and having arranged the screening electrode 35 which has a through hole between this 
implanted electrode 33 and reflector 8. 

[0077] By this potential inclination, since liquid crystal carries out orientation to stability, there are not 
improvement in image quality and formation of the disclination line on a reflector, and the brightness in a 
white display can be sharply improved in the frame reversal drive approach. 

[0078] Furthermore, even if an image changes, in order that the direction of orientation may not change, 
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the fall of the speed of response of a frame reversal drive does not arise. 

[0079] [Example 3] The modification of examples 1 and 2 is described to drawing 1 5 - drawing 16 . 
[0080] Drawing 15 is the modification of an example 1 and arranges the alternate auxiliary electrode 39 
at intervals of a pixel to the stripe-like implanted electrode 33. The liquid crystal molecule on the pixel 
electrode 11 is controllable by the electric field by this auxiliary electrode 39 and implanted electrode 33 
from four directions to stability. 

[0081] According to the above, the potential inclination which has the tilt angle of 45 degrees required in 
order to make small optical system as well as an example 2 is realizable. Liquid crystal carries out 
orientation to stability by this potential inclination, there are not improvement in image quality and 
formation of the disclination line on a reflector, and the white display brightness in the frame reversal 
drive approach can be improved sharply. Moreover, it is not necessary to use a SURUHORU process. 
[0082] Moreover, drawing 1 6 is the modification of drawing 15 , covers the implanted electrode 33 of the 
direction of a scan electrode with a screening electrode 35, and arranges it in the direction of a scan 
electrode which is not illustrating the direction of orientation of a liquid crystal molecule by the potential 
inclination by the auxiliary electrode 39. 

[0083] According to this, synchronizing with write-in actuation of a scan electrode, the polarity of an 
implanted electrode 33 can be reversed for every line like an example 1. 

[0084] Moreover, especially, when the configuration of a pixel is long in the direction of a train, an 
auxiliary electrode, can be arranged in the direction of a scan electrode where a pixel inter-electrode 
inter-electrode distance is short, and electric field can be effectively impressed to a liquid crystal 
molecule in it. 
[0085] 

[Effect of the Invention] According to this invention, since the disclination line by the horizontal electric 
field between reflectors can be prevented, white brightness is high and the outstanding liquid crystal 
display without the fall of a speed of response can be offered. 
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* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the type section Fig. showing potential distribution of the liquid crystal display of the 
example of this invention, and the behavior of liquid crystal. 

[Drawing 2] It is the top view of the liquid crystal display of the example of this invention. 
[Drawing 3] It is the graph which shows the property of the liquid crystal display of this invention. 
[Drawing 4] It is drawing showing the electric configuration of the liquid crystal display of this invention. 
[Drawing 5] It is the top view of the liquid crystal display of other examples of this invention. 
[Drawing 6] It is the type section Fig. showing potential distribution of the liquid crystal display of other 
examples of this invention, and the behavior of liquid crystal. 

[Drawing 7] It is the graph which shows the property of other liquid crystal displays of this invention. 
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[Drawing 8] It is drawing showing the electric configuration of other liquid crystal displays of this 
invention. 

["Drawing 9] It is the block diagram of the conventional liquid crystal projector. ■-• 
fD rawing 10] It is the type section Fig. of the conventional liquid crystal display. 

[Drawing 11] It is drawing showing the electric configuration of the conventional liquid crystal display. 
[Drawing 12] It is the ** type Fig. of the method of driving the conventional liquid crystal display. 
[Drawing 13] It is the type section Fig. showing potential distribution of the conventional liquid crystal 
display and the behavior of liquid crystal. 

[Drawing 14] It is the type section Fig. showing potential distribution of the conventional liquid crystal 
display and the behavior of liquid crystal. 

[Drawing 15] It is the top view of the liquid crystal display of other examples of this invention. 
["DraWing 16] It is the top view of the liquid crystal display of other examples of this invention. 
[Drawing 17] It is drawing showing the timing of the drive approach of this invention. 
[Description of Notations] 

j [ — Liquid crystal panel, ] — The light source, 2 — A lens, 3 — A dichroic prism, 4 5 [ — Reflector, ] 

— A screen, 6 — A projector lens, 7 — A polarization beam splitter, 8 9 [ — Transistor, ] — A 
transparent electrode, 10 — Liquid crystal, 1 1 — A pixel electrode, 12 13 [ — Retention volume, ] — A 
glass substrate, 14 — The orientation film, 15 — A driver element, 16 17 [ — Scan side drive circuit, ] - 

- Scan wiring, 18 — Signal wiring, 19 — A display matrix, 20 21 [ — Picture signal, ] — A signal side 
drive circuit, 22 — A control circuit, 23 — The source of an image, 24 25 — A scan side control signal, 
26 — A signal side control signal, 27 — The picture signal after conversion, 28 [ — An implanted 
electrode, 34 / — An implanted electrode drive circuit, 35 / — A screening electrode, 36 / — A 
through hole, 37 / — An implanted electrode control signal, 38 / — A screening-electrode electrical 
potential difference, 39 / — Auxiliary electrode. ] — A transparent electrode electrical potential 
difference, 31 — The direction of orientation, 32 — A disclination line, 33 
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